The aims of this study were to analyze the adverse drug reactions reports (ADRs) submitted to the Jordan Pharmacovigilance (PV) department at Jordan Food and Drug Administration (JFDA) in the period from 2010 to 2014, determine the rate of reporting of ADRs per year, identify the most common drugs involved in ADRs, and finally the most commonly body systems implicated in ADRs. The total number of ADRs reports was 428. There was a 5-fold increase in the rate of reporting over the study period. The most commonly classes of drugs implicated in ADRs were antineoplastics (37.6%), followed by immunomodulators (14.1%), antibiotics (10.3%) and analgesics (6.6%). The most commonly reported system organ classes involved in these ADRs were skin and subcutaneous (19.2%), followed by gastrointestinal (16.5%) and nervous system (11.5%). This is the first study to analyze the Jordan national pharmacovigilance database and the results of this study are considered the cornerstone of post-marketing surveillance and it could be used an essential tool for signal generation in Jordan. More educational programs and awareness campaigns are needed to promote the concept of PV and to increase the role of healthcare professionals in the reporting of ADRs in Jordan.
INTRODUCTION
Pharmacovigilance (PV) also known as drug safety surveillance is the science of enhancing patient safety through collecting, monitoring, assessing and preventing of adverse drug reactions (ADRs) 1 . The objectives of PV are to improve public health and safety in relation to the use of medicines, to contribute to the assessment of benefit, harm, and risks associated with the use of medicines and to encourage the safe, rational and more effective use of drugs 2 . PV is an important and integral part of clinical research. Both clinical trials safety and post-marketing PV are critical throughout the product lifecycle. Once released into the market, a medicine leaves the secure and protected scientific environment of clinical trials and is legally set free for consumption by the general population. At this point, most medicines will only have been tested for short-term safety and efficacy on a limited number of carefully selected individuals 3 .Therefore, it is essential that new and medically still evolving treatments are monitored for their effectiveness and safety under real-life conditions post release 4 .
Good pharmacovigilance practice will identify the risks in the shortest possible time after the medicine has been marketed and will help to establish and/or identify risk factors. When communicated effectively, this information allows for intelligent, evidence-based prescribing with potential for preventing many adverse reactions and will ultimately help each patient to receive optimum therapy at a lower cost 5 .The post-marketing assessment of the benefits and risks of medical products can be achieved through collaborative efforts from regulatory bodies, healthcare providers, industry and the patients. Therefore, effective pharmacovigilance systems should communicate with the patients and healthcare professionals to ensure sharing of information related to drug safety 6 . In order to prevent unnecessary suffering by patients and to decrease the financial loss sustained by the patient due to the inappropriate or unsafe use of medicines, it is essential that a monitoring system for the safety of medicines is supported by doctors, pharmacists, nurses and other healthcare professionals in the country 7 .
In Jordan, the PV system was established in 2001 and Jordan joined the WHO programme for international drug monitoring in 2002. In 2006, the first PV guidelines were approved based on the International Council for Harmonization (ICH)-Guidelines, which clarify the relation among stakeholders (Health authorities, healthcare providers, industry and patients) 8 . In order to increase the awareness about PV and promote reporting of ADRs, five PV regional centers have been established recently in the north, middle and south part of Jordan 9 . In this study, we aimed to analyze the national ADRs reports submitted to the PV department at Jordan Food and Drug Administration (JFDA).
METHODS
ADRs reports submitted to the rational drug use and pharmacovigilance department at JFDA from 2010 to 2014 were analyzed. The aims of analysis of ADRs reports were to create national PV database for the JFDA, to determine the rate of reporting per year, classes of drugs involved in causing ADRs, the most common reported drugs, the most frequently ADRs and system organ classes involved in these ADRs.System organ classes and body systems involved in ADRs were classified according to the Medical Dictionary for Regulatory Activities (MedDRA) terminology 10 .
RESULTS
The total number of ADRs reports received was 428 over the 5-year period. Eighty reports were excluded from the analysis as they were related to quality issue; therefore 348 reports were included in the study.The annual rate of reporting increased gradually over the study period. There was about a 5-fold increase in the number of received ADR reports (Figure 1 ).
Classes of drugs involved in ADRs
Seventeen classes of drugs were involved in causing ADRs. The most common classes were antineoplastics (37.6%), immunomodulators (14.1%), antibiotics (10.3%) and analgesics (6.6%) ( Table 1) .
A total of 125 drugs were involved in causing ADRs. Antineoplastics were the first most common class of drugs, 131 reports. The most frequent antineoplastic drugs were docetaxel (28) reports, followed by oxaliplatin (15) reports. Immunomodulators were the second most common class of drugs involved in ADRs, 49 reports. The most commonly drugs were lenalidomide (12) , and thalidomide (10) reports. Antibiotics were the third most commonly class of drugs involved in ADRs, 36 reports. The most common drugs were ceftriaxone (8) reports, and vancomycin (6) reports (Table 2) . 
System Organ Classes involved in ADRs
The total number of ADRs was (417). The most frequently reported systems were skin and subcutaneous 80 ADRs (19.2%), gastrointestinal (GI) 69 ADRs (16.5%) and nervous system 48 ADRs (11.5%) (Tables 3 & 4) .
DISCUSSION
The rationale drug use and pharmacovigilance department at JFDA with the cooperation of Health Hazard Evaluation Committee (HHEC) has analyzed the domestic adverse drug reactions (ADRs) reports submitted to JFDA. The results of this study summarized the last 5 years experience of PV in Jordan. This study shows that there was a 5-fold increase in the number of received ADRs reports. Although these results indicated that reporting rate increased over the study period, however, the rate of reporting is still low in Jordan. Under-reporting of ADRs is a challenge for PV system worldwide, this is because most countries including Jordan follow the spontaneous or voluntary reporting system of ADRs [11] [12] [13] [14] . A study was conducted in the UK by Venulet et al. showed that about 85-98 % of doctors never submitted an ADR report to the national authority 15 . A recent study was conducted by Suyagh et al. to evaluate the pharmacist's knowledge, practice and attitude toward ADRs reporting in Jordan. This study suggested that the majority of pharmacists have insufficient knowledge about PV and ADRs reporting and the authors recommended that more educational programs are needed to increase the pharmacists role in the process of reporting 16 . A cross-sectional study by Abu Farah et al. was conducted to evaluate knowledge and perceptions of PV among pharmacy students in Jordan. This study found that the majority of students had lack of knowledge of PV and reporting, and PhamD students had better knowledge about PV and ADRs reporting system than Bachelor of pharmacy students. The authors suggested incorporation of PV into pharmacy curriculum in order to increase the awareness among pharmacy students 17 .
According to the results of this study, seventeen classes of drugs were involved in causing ADRs. The most common classes were antineoplastics (37.6%), immunomodulators (14.1%), antibiotics (10.3%) and analgesics (6.6%). These results are similar to previous studies. A study by Ozcan et al. demonstrated that antineoplastics, immunomodulators, and anti-infective agents were the most frequently reported drug groups involved in ADRs, they accounted for about 50% of all reported drugs 18 . A study by Khan et al. showed that antibiotics and anticancer drugs were the most frequent classes of drugs implicated in ADRs 19 . A study by Gharaibeh et al. was conducted to assess the prevalence rate of drug-induced admissions to the medical ward at Jordan University Hospital. They found that 3.6% of admissions were druginduced, and chemotherapeutic drugs were the most common involved drugs, they were implicated in 36% of cases 20 . A recent study by Alsbou et al. showed that the prevalence rate of ADRs was 3.2%, and antibiotics and analgesics were the most common classes of drugs involved in ADRs, they were involved in 33% and 25% of ADRs, respectively 21 . Another pilot study by Alsbou et al. showed that 8% of patients admitted to the internal medical department experienced an ADR, and antibiotics and analgesics were the most commonly drugs involved in causing ADRs 22 . 
